A total of 24 strains of the Mycobacterium fortuitum complex were tested for susceptibility to antimicrobial agents by the disk diffusion and agar dilution techniques. By comparing zones of inhibition obtained with the disk diffusion technique with results of minimal inhibitory concentration determinations, it was shown that disk diffusion results could predict in vitro susceptibility to selected antimicrobial agents. All of 17 strains of M. fortuitum were susceptible to s1 ,ug of amikacin per ml. The corresponding average zone of inhibition around a 10-,ug amikacin disk was 37 mm. Seven M. chelonei strains were more resistant to amikacin, with miniimal inhibitory concentrations ranging from 1 to 32 ,ug/ml, and the corresponding average zone size was 21 mm. Susceptibility of both M. fortuitum and M. chelonei to tetracycline was variable and none of the M. chelonei strains was inhibited by polymyxin B, whereas M. fortuitum strains consistently had zones of inhibition around the polymyxin disk. It appears that identification to species of the M. fortuitum complex may be of importance with regard to antibiotic susceptibility. Separation of M. fortuitum and M. chelonei was readily accomplished in the present study by the nitrate reduction and 3-day arylsulfatase tests.
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Organisms belonging to the Mycobacterium fortuitum complex have been implicated as the cause of a variety of conditions. M. fortuitum has been associated with pulmonary infections which are typically present as tuberculous lung disease (6) , and, more commonly, with various types of wound infections (8, 10, 12) . M. chelonei has been found to be the cause of infections due to implantation of contaminated porcine prosthetic heart valves (3) .
Treatment of infections caused by these mycobacteria has been complicated by their resistance to antimicrobial agents. Antituberculous drugs are notably ineffective against M. fortuitum. Recent in vitro studies indicate that amikacin may be effective against organisms of the M. fortuitum complex (5, 11) , and amikacin has been successfully used in the treatment of two cases of septic arthritis due to M. fortuium (2) .
The present study was undertaken to determine the susceptibility of additional strains of the M. fortuitum complex to amikacin and other antimicrobial agents. The need for a practical approach to antimicrobial susceptibility testing of clinical isolates representing the M. fortuitum complex was also investigated, and it was found (14) was determined to rule out M. chelonei.
RESULTS
Susceptibility measured by agar dilution tests. All M. fortuitum strains were susceptible to 1 ,ug of amikacin per ml by agar dilution testing, and 94% of the strains were inhibited by 0.5 ,g of amikacin per ml (Table 1) . M. chelonei strains were less susceptible to amikacin; a concentration of 32 ,ug/ml was required to inhibit 100% of the strains tested, and 57% were susceptible to 8 ,tg/ml. Tetracycline was less effective than amikacin for both M. fortuitum and M. chelonei, and M. chelonei was again more resistant than M. fortuitum. A tetracycline concentration of 16 ,ug/ml inhibited 100% of the M. fortuitum strains but only 29% ofthe M. chelonei strains. Chloramphenicol was also tested against M. fortuitum and M. chelonei and found to be relatively ineffective against both species. Gentamicin was less effective than amikacin against M. fortuitum, but 90% of the strains were inhibited by a gentamicin concentration of 8 ,ug/ ml. This concentration of gentamicin also inhibited three of three M. chelonei strains tested.
Susceptibility measured by disk diffusion tests. The average zone sizes around antibioticcontaining disks reflected the susceptibility of the isolates as determined by agar dilution testing ( Table 2 ). The average zone diameter around the amikacin disks was 37 mm for M. fortuitum and 21 mm for M. chelonei. Other antibiotics produced smaller zone sizes when tested against both M. fortuitum and M. chelonei with the exception of kanamycin, which appeared to be more effective against M. chelonei than amikacin.
A linear relationship between disk zone size and agar dilution MIC was observed with amikacin ( Fig. 1) and gentamicin (Fig. 2) when a Antimicrobial disk content (in micrograms): chloramphenicol, 30; tetracycline, 30; kanamycin, 30; polymyxin B, 300; gentamicin, 10; amikacin, 10; tobramycin, 10. b Average zone measurements were based on two or more independent determinations. (4, 10) . Sanders et al. (10) found that some strains of the M. fortuitum complex were susceptible to '3.1 ug of amikacin per ml. They M. fortuitum has also been considered to be susceptible to tetracycline (5) . However, we found that 50% of the M. fortuitum strains required tetracycline concentrations of 28 ,Ag/ml for inhibition, and 70% of M. chelonei strains were inhibited only by concentrations of-32 ,ug/ ml. In addition, chloramphenicol is relatively ineffective against M. fortuitum and M. chelonei, but kanamycin and gentamicin may have significant activity against both species. These findings indicate the importance of identification to species and susceptibility testing of isolates of the M. fortuitum complex since susceptibility to antimicrobial agents appears to be unpredictable. We found the nitrate reduction and 3-day arylsulfatase tests to be of value for identification to species. Our fmdings also suggest that susceptibility to polymyxin may provide an aid for the identification of these mycobacteria. M. fortuitum strains had zones of inhibition around the polymyxin disks, whereas M. chelonei strains were completely resistant to the drug.
Susceptibility testing of M. fortuitum and M. chelonei isolates can be accomplished by the agar dilution method or possibly by a disk diffusion method. The present studies suggest that the standard disk diffusion method can be used to test rapidly growing mycobacteria for susceptibility to selected antibiotics. In using the disk diffusion method special care must be exercised in preparing standardized suspensions of organisms and in reading the zone sizes. Suspensions made directly from solid media were unsatisfactory, but after growth in Dubos broth, suspensions of uniform turbidity could be made. Most of the strains grew sufficiently well on MuellerHinton agar to produce measurable zones within 48 h of inoculation. The aminoglycoside antibiotics and tetracycline gave distinct zones of inhibition, but other agents, including trimethoprim-sulfamethoxazole, chloramphenicol, and erythromycin, produced indistinct zones. Therefore, it is not recommended that these agents be tested by disk diffusion. Since the zones of inhibition were often large, we recommend that only a few antibiotics be tested on each plate. Amikacin, gentamicin, kanamycin, and tetracycline may be effective agents against the M. fortuitum complex. These agents can be conveniently tested on 150-mm plates by using the standard disks available for the KirbyBauer procedure. Although additional studies with larger numbers of organisms are needed, our data suggest that disk diffusion susceptibility results may provide a useful guide for antimicrobial therapy of infections due to strains of the M. fortuitum complex.
